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1 

0 ) HO ( 1 , 1 . 2 ) Htc*«-*lllSftKMEtfc* t 6.9 

i t £#ttt-r 4« ■ rt+isywtma&ttti. 

Clt*H2 ] S E M^^6«ttfc«3K*«5t£*ffiS^ 
<W£ £ffl;B*BIifl£Jb&*l . 0fcLh6 . OJSTFfc £> 4 i i: 

_bfa I VK7afl4Si,Ge,Ti«a-fe<05k*< 10 
C imm 5 ] JJB i vMtu* (Si , Ge, Ti ) ifflgii o.OO 

1 4 J: 0 0 . 0 8 14 atom-mol/mol SkiffT^) 4 Z 

[11*116 ] Y,Sc£ ±t/S-?*-f-573&^71#(La,Ce,Pr, 
Nd, Pm, Sm, Eu, Gd, Tb, Dy , Ho , Er , Tin, Yb, Lu) 
fzl&l I Ibg=7u5g(B, Al,Ga,In,Tl)£7)ttJ*^M{ftl.fc 
'JrZKbii—m&cOTmZZ^lz^T&Zb&Wmb-t 20 

* i**jg i nm s co^-rtifr-mznmcoM ■ > **■ 

[IW&3I7] ±fB#±«7CfRi±Yfcj:^GdT'^0. SBfc 
•feV^-fc LTV04 s "-f ^-yS-fr*, WTOffifiJcitTfl 

(Yl-aGda)(PcVl-c)04 ■ ( M0 2 ) d 

fflU Mi±Si,Ge,TiC0^^^Mif^^< t ffiffl 
OSS. a.cfcitfdJiJ^TOS&HOlRfc^-. 30 
0<aS0.90 , 0<cS0.95 . 0<d<0.0814 

^y^-tLTEu3M^ PxrntmRTmz 

(Yi- a -bGd a Eu b )(PcVi-c)04 ■ (M0 2 ) d 

at. M(dsi,Ge,Tio4'^^S(m^^< t i-aa 

0<a^0.90 . 0.03=Sb^0.60 . 0<c=£0.95 40 
0<d<0.0814 

■n;>wmMm;$:ffitfmmb Lxnttm%mtt't& 
Tit ?7* ar vak n^mtfzzb ^mb-t^yyx-? 

1 mm 1 1 ] mmn 1 nm. 8<7)wttnptz$st^>m ■ so 
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& s ; fc »«»a t -f 4 it 1 1 tcBK^fftjega. 
[ft*iai 3] ±Ammm$=mmm3t7>~rxfo 
hz\b zmmb-t&mwzm 1 1 ^lEt^n^s. 

[000 1] 

[0002] 

147nm(CfcS ) ^Jl^gi; L T SiSlfcmSm^fflH L 

PDPSWfi;#f4j S29I(1 996^ (ffi) ^- • 
[0 0 03] 77Xvf^X7iv^ff«^gl s fcJ: 

s^ ■ f^^ym^mtmmmxhhwwm5i 

[0004] 

4Hftm^'Ma#tTV^4„ f»CMLt(l ^ftT'OSI 
; t^^o^3t*mr^±^(i . »»wM»*<!fiMKT* 4 . 

tS9bl5*, Ln(PcVi-c)04 [Ln : #±«7C«] % 

T^ff t =5r4 fflfi!cfl«. t^PW ;Ht c m . 
[0005] 

^3tl*h LT . 4fc 3 1ifEuffiS^^#:«i:#fem3te#: t L 
T*»*«JMft(»* : 200~400nra)O^^^-rffi^ft^ 

^^-T4^ ■ A^'yiKBfc: 1 v^7C**®*#*§ 



(3) 

3 

[00 06] #3MJ<?>it*flc«, -«fflfi5c^h LTifcft 
Ln(P o Vi-c)04 ■ (M0 2 ) d 

fit. ±^tfLn{iY,SctJ«tl^® ; F#*57*^71#(La,C 
e, Pr, Nd, Pm, Sm, Eu , Gd, Tb, Dy , Ho, Er , Tm, Yb, Lu) C03h±W. 
7G**fcl±I I Ib^TUfS (B.Al.Ga.In.TDCDtfj&^jB 

tf*ufcilw5r< t i>— fSBtfOTcS. M(i I v®^**?)** 1 

ffittMT$>&» 10 
0<d<0.0814 

[0007] 

[WMcommcomm] ^mmwwtttzmmLt:. «± 
a, 1 vjH7af<o4»3&>^iatr*ufe^< t t>— «8<07c 20 

7€m<7>^mzj:K>9t%m8zi>m±.Lfz„ s&t, 
n&zttf&Mfz, 30 

[0008] HI ~3 tfcftSim^OSi^MiiJEW 

[00 09] HI J±Yo. 7oGdo. isEuo. 15 (Po. 65 Vo. 35 )0i 

■ (SiO»> d ffifcflMO^xaHBtf^-y-fcfevv^ 
(2, 0, 0)H^> (l , l , 2) Ht: S 0i»r^o^JKJt ^Si-ir* 
* (d) izM LX^jk Ltzm~Ch h . Si Hr*fi (d) om^ fc ft 
^Cfit^f^(2,0,0)H-C'<7)[MlDfilS3iSJK* i ll< =fir 0 . 
ate iCTfft^r^d, 1.2)Hr<3lIF*rlfc& t 9K fco 

fztb izmrnx-co^mittem l < & nmtz$> h . 

[0 0 10] 02{±Yo. 7oGdo. isEuo. 15 (Po. 65 Vo. 35)04 

■ (SiOi) d ^^f^#^^T^*a*M®2 
J^fcOSi ^TM(d) tfcfftt*^ t . Si^i (d) out* 
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#itt. i~5Jto®3ens*f^ia^s. owe. £*uc 
&mm?tm L-cmtPSsssth . s e M^xgfftitcft 

X82X1 18mm) T"2 0 HSJK^fiff #'ftS'JT'# £ 
fflfffc-T*. lKfifcoS 1 0 OWKoe^ (iftstfe 

[0012] H3(iYo.7oGdo. 15E110. 15 (Po. esVo. 35)04 
■ (Sift) d S*3fcfttefcVvtSi-£:frM(d) 

^£^L>£I2T'£>§ . Si#W*^'0 <d<0.08<7)tEH 
[0013] £r*k *3MHfcfl5*7 W 7f' i77° WW** 

^m^thwm,^)v<r>mm.<n—m^mAt l zmhtz. mt 

[0014] xmicoiwztfmftwr&coj: o tz 
Lx&mztiz. m.ftfammmmt lxiz 

Rfltf » MM, Mt&4 » Y II M#0><f » h 'J DME^ft 
Hflyy ^(7)77' 

t^M^c7)K^tt#HM*-riooo— leoccco^as-cM^; 

■So 

[0015] iilT. *fMg<^WI«tR«»r4. 
[0016] Hffi^J 1 

at. imi-5^^-rs/sa6oia-^ffl^^^-r„ 

[00 17] 
[ftl ] 



(4) 



fflS&2 001-107045 
6 



No 




1 


Y0.7Gdo 1 SEUO.1 5(P0.6&V0.35)O4 - (Si02)o.005 


2 


Y0.7Gd0.15Eu0.15(P0.6sV0.35)O4'(SiO2)0.01 1 


3 


Yo.TGdo.1 5Eu0.1 5(P0.85V0 35)04 ■ (SiO2)0.02 


4 


Y0.7Gd0.1 5EU0.1 E>(P0.65V0.35)O4 ■ (SiO?)o 05 


5 


YOJGdO.I 5Eu0.15(P0.B5V0.35)O4 ' (Si02)o.2& 



[0018] zn^ni^mmzfflm^&uKmijmzm * [0019] 

m 



t&%% No 




1 


Y0.7Gd0.1 5EuO.15(P0.65V0 35)04 ' (SiO2)0.0007 


2 


Y0.7Gd0,15EuO.15{P0.65V0.35)O4-(SiO2)0.004 


3 


Y0.7Gd0.15Eu0.15(P0.65V0.35)O4-(SiO2)0.008 


4 


YO.?Gd0.1 5EU0.1 5(P0.65V0.35)O4 ■ (SiO2)0.032 


5 


Y0,7Gd0.15Eu0.l5(p0.55V0.3i)O4"(SiO2)0.16 


1 


Y0.7Gd0.T5EuD.15(P065V0.35)O4 



[0 0 2 0] **S-^S4fil7C3R(iSi"C % mt^s?- 

zx\ mi. 2^A>0jA>^j;dt. muuLtzsumyt 

[0022] 



YP04 


83.30g 


Y2O3 


4.67g 


Gd2 0s 


16.31g 


V 2 0 5 


21-01g 


EU2 O3 


15.84g 


Na 2 COs 


2.26g 


SiD2 


0.04g 







nhtitzimmmft. mm. 2wu(NH4) 2 co3 7j<?§M 
xmmn^^-y cowm * fr* w (2 . 0 , 0) b<o < 1 . 

0. 7oGdo. 15EU0. 15 ( P 0 . 65V 
0. 35)04 (Jt^lSWl)(7)6.9t:Mt*L</h$^ 



3ftBEJfc£:£tf>, Si**J|fc«Lrn y h L*:<Ot&*I1 1 X' 
30 Si#WiO*ft*;(;:#fU 3£t(2,0,0)fficD(l,l,2) 

WSrffi, (2,0,0)ffi«\ Hteffifcfffi^mfldSrfl; 
Ifcffc^LTV^ orfcH2« Yo.7oGdo.i 5 Euo.i5(P 

0. 65 Vo. 35 )04 • (Si0 2 ) da^tflttBSf^fflfi^FCOT^S 

s^^a^ft^ Limtj^±jji¥mzmtLxa 
40 zttfx'^fz. &tz. u7rmsmTx^ymm<^si^- 

[n|±LTi5 0 , Si<O^MBHJ±0<d<0.08T*ofc. 
O<d<0.083r.£>dcoffifi:, J; 5 fc, 

sioi*j^(^iW4»<osi**iSL,5[v^«rc-*6. sio 
2*^Jp^)Mfl4iOSia(i:, ffiJEWeffc: 0 . 0 0 14a 

t om-mo 1 X-fo&Zb&j/tfftlzX O^oTV^S. 
UtJ&^T, HI^OM^+^SiMfi. 0 . 0 0 1 4 i o 

0. 08 1 45faWt^S. 
[0 0 23] H^J2 

50 jfetit^ijRHisistfflv^ mm%isf$Ly°u*xizm^ 



(5) 



9#IH2 001-107045 
8 



* [0024] 
[|£3] 





14*4 No. 




6 


Y0.7Gd0.15EuO.15(P0.65V0.35)O4*(GeO2)0.02 


7 


Y0.7GdO.1 5Eu0.1 5(P0.65V0.35)O4 ■ (Ti02)o.02 


1 8 


Y0.7Gd0.15Eu0.1 5(P0.B5V0.35)O4 - (ZrO2>0 02 


9 


Y0.7Gd0.1 SEUO.I 5(P0.65V0.35)O4 " (HfO2)0.02 


10 


YC 7GdO 1 5EU0 1 5(P0.65V0.35)O4 ■ (Sn02)o.02 


2 


Yo.7GdD1 5EuD 15(P0 65V0 35>04 



[00 2 5] £3h.&Ge*fcl4Ti Lfca3t««^T% 
£2UI*flSSHIJfc(i -in Wtc* fcSSJll I/O *Sr V 
Yo.7oGdo.i&Euo. 15 (Po.esVo. 35)04 (JttS^^2) 
«5.7fc**U Wmi.5, 2.6i:#L<Bfc#$:h.fc. 
4 , * -fe y KHt ( 147nm) ffljBTT0)*l3e*K fc HU 

[0 0 2 6] HJ6^J3 

*3fcia»Lfca-&«jatfc:j:'5, mm. 9Biwo^& 

j& L . Z in t>Zr , Hf £ iiSn £ L 3t OjeftW^ 



^faYo. 70Gd0. 15EU0. 16 (PO. 65V0. 35 )04 (itW$M 2) <7) 

k % 9 - tmWH&Sj&W 6*tfc . 
20 [0027] H)jfi#lj4 

— 5g*<7)Si02 (0.02mol/mol ) Srffi-^L. GdM<7)^£^ 

[0028] 
[5ft4] 



14*4 No. 




54*4 1 1 


Y0.86Gd0.10Eu004(P0.80V0.20)O4"{SiO2)0.02 
Yo seGdo 10EuO 04(P0 80VO 20)04 


fel**12 

ttmun a 


Y0.76Gd0.20Eu0.04(P0.80V0.20)O4- (Si O2)0.02 
Y0.76Gd0-20Eu0.04(P0-80V0.20)O4 


mm 13 


Yo.46Gdo.5oEuo.04(Po.8cVo?o)04-(Si02)o 02 ' 

Y0.4BGd0.50EU0.D4(P0.8CV0.20)O4 ; 


14*4 14 


Y0.4SGd0.4&Eu0.D4(P0.G5V0.35)O4-(SiO2)0.02 
Y0.48Gd0.4dEu0.04(P0.65V0.35)O4 


un 1 s 

ItScStH 7 


Y0.45Gd0.45Eu0.10(P0.65V0.35)O4-(SiO2)0.02 
YO 45GdO 4&EuO A 0(P(h65V0.35)O4 


14*4 16 


Y0.425Gd0.425Euai5CP0.65V0.35)O4 ■ (Si02)o.C2 
Yo.42SGd0.425EuO.15(PO 65V0 35)04 I 


mm 17 


Yo.3sGdo.35Euo.3o(Pa.65Vo.35)04-(Si02)o.02 

Y0.35Gd0.35Eu0.30(P0.65V0.35)O4 

Y0.25Gd0.2SEu0.50(P0.65V0.35)O4"(SiO2)0.02 

Y0.25Gd0.25Eu0.50(Pa.80V0.20)O4 


un is 


14*4 19 


Y0.46Gd0.50Eu0.04(Pa 20V0.80)O4 ■ (SiO2)0.02 

Ya46Gdo.5oEuo.04(Po.oVo.Bo)04 


14*4 20 


Y0.46Gd0.50Eu0,04(P0,40V0.60)O4 ' (SiO2)0.02 

Yo46Gdo.&oEuo.o4(Po.4oVo.eo)04 


!4*4 21 


YC46Gd0.50Eu0.04(P0.60V0.40)O4 ■ (SiO2)0.02 
Y0.46Gd0.50Eu0.04(P0.60V0.40)O4 


14*4 22 

it^nm 14 


Yo 46Gdo.soEuo o4(Po soVo 20)04 ■ (SiO2)0.02 
YG.4eGd0.5QEu0.04(P0.SQV0.20)O4 



[0029] ztibwsn&imxMMWib w&MttM*w*mmm. ztirixnm&nsizmuvx^Zc^imm 



4. 

[0 0 3 0] HJ6^J5 

— JgiOSiOs (0.02mol/raol ) Srffi-g-U EuM^^-Sr^ 
*fc*4K«tf>K-&Hj8tcJ: 0, 10^14, 15, 16, 17*3 J: 

[00 3 1 ] HJ6^J6 



( 6 ) mffl2 001-107045 

1 0 

*— ^SOSi0 2 ( 0.02mol/mol ) U PCD^kttO^ 

*3£tfcm4imcom-&mmzj: imw.zo, 2iiu 

t^lfiWll,12,13t5j;l>'14co^nt;Mt/h§vffiSr^L 

fc. 

[0032] HSt0!l7 

IS 5 fcffifcflcOiteffljS** Lfc . IS 5 tfStCR 2 3(1 
-ir*§-it-i>4^7u*asi-C'\ tTV04 3 - 
10 >f*y**», fffil*tl.^fttl.? 1 „ iiT\ fit 

[0033] 
[*5] 



S*l? No. 



I*** 23 

asaa** is| 



YosoGdo.i 0(P0.85V0.1 5)04-(Si 02)0.05 

Yo soGdo 1 o(Po asVo.i 5)Oj 



[0034] jfefcaKfciBfHiSK*fflv^ mnz&f&T 20 * 

0.15)04 • (S10 2 )o.05 fc^iRUfc. 

jBa**fJffia*tfcJ±l. 4T*£> 0 , Si S*JnL/r warv\fcfc 
«a3WW«2.9-C» -5 . Si itr*fc «fc 0 , «5fcS??£R 

[00 3 5] HJfe^j8 

3tOYo. 7oGdo. i&Euo. 15 (Po. 65V0. 35)04 ■ (Si02 ) 0. oos 
SrfflV^TH4 LfcStfc-feA'S^r*"* 7° 7*' 7f' ^7° W 

*feSbtett£>*£ 3«Eu««IB»>f -y h U^AffifcfWc 

L , «3fcfe*>3tel»Hi (U, V) ttJ ItS NTSCfIP#fe* 
*^offlMfeilffl^'28%i:/h$<. fett!S* t A<, feS 

[00 36] HJSfyij9 

*fem3fcflS£*JfrrS*feSfcfc#fc 30 Y 40 

0. 9oGdo. 10 (Po. 65V0. 35)04 ■ (Si02 ) 0. 0 5 £r N Sfe^^fc 

Km. zLxft&wtmitmm^m^nftfchLx 

3«Euf*iSfflK>f -y h U ^AffifcflcfcfflWtrW 77' 47 

7° new l^o i^vt^wiireajeRsiiis 

[0 0 3 7] HJI^JIO *50 



JEWEL*:. &t,*fe§b^£«j£^4*feibftfci:L 
T WM2 3<7)Yo.9oGdo. 10 (Po.ssVo. 3 5 )0 4 ■ (Si0 2 ) 
0.05 * s »fe«3eilt*flWE"r*»feM3l6*fc U2W 

4#feij3£*i: LT K«3<OYo. ?oGdo. ibEuo. 15 (Po. 65 
Vo. 35)04 ■ (Si0 2 )o.oos . *)mK&$LLtz„ ZCDtfJX 

mm t m'l^n^mutfft o ^x$> h t a — 

xSK^^r^ , S# t *S#fMf*(c , l 0 
ItM^VXTW (FED) WWIf^Lt. £<9 
v N°^;l^ii:fi!*co FED^ J; 0 «fc 0 § 

[0038] 1 1 

m^mmh ^xwm2 3co Yo. 9 oGdo.io(Po. 5 5Vo.3 5 ) 

04 • ( Si0 2 ) 0.05 LT2»nftvS^ 
-f IHE«Ba*ft* . * t T^-fem^l* t LT 3 tiffEutfyg 

[0039] mmn 1 2 

LTISW2 3C0 Yo. soGdo. 10 (Po. ssVo. 35) 
04 ■ ( Si0 2 ) 0.05 jSfeS3E*f:LT3flliCe,Tbft?g 
SI^^-^AtbEi*^ ^LT*fem^#:i:tT3 

[0040] WfeS^l*. LT«. mm 



1 1 

[004 1 ] 

[01 ] *M3*;Yo.7oGdo. isEuo. is (Po. esVo. 35)04 ■ (Si 

oo d ffiisftcsxiiig^^-vtcfcv^-c, (2,0, 0)B 
(l , l , 2) M£*hTS HI Jrbcosi-ir^M(d) im 



( 7 ) *SM2 001-107045 

1 2 

[02 ] fflfiJcsCYo. 7oGdo. isEuo. 15 (Po. 6 5 Vo. 35 )04 • (Si 
0 2 ) d S3^m**fiS^O^%^5a^«Ma*J:bcOS 
(d) LfcHT* £ o 

[03 ] fflfiJtjtYo. 70Gd0. 15EU0. 15 (PO. 65V0. 35 )04 ■ (Si 

0 2 ) d iBBfceo 147 nm ^ -t y y^flMlfflSTTC^ffl** 
f£tef*£tf)Si (d) {MfVtZTF Ltz WTCfo h . 

[04 ] 7° 7*' ?7' <f w ♦»ta!*^*iw-fe-'W3fli3e 



[01 ] 



[02] 



X 

Ml 
SI 

Iff 
m 

m 
it 

(2,0,0) 

at 

(1,1,2) 



■ i 

■ i 

'■ 1 

\ 


,/' 

■■nil 














- w \ 








1 i i i i 

































n 
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0.0001 0.001 0.01 0.1 

Si^-^fi ,d (atom-mol / mol Phos.) 





i n 
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i 








v 1 
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1D"* 10" 5 0.0001 0.001 0.01 0.1 1 
Si^rS ,01 (atom-mol / mol Phos.) 
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85 - — - - , ™ 

80 U ■ ■ 

0 0.02 0.04 0.06 0.08 0.1 

Si-g ,d(atom-mol / mol Phos.) 
( Y0.7GdO. 1 5EuO. 1 5){P0 .65V0.35)O4-dSiO2 <?>ft%mytm&<?> 
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